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Synthesis and Characterization
Scheme S1. Synthesis route of Ph-(Tp) 3 -Cn
2-alkyl thiophene (1)
To a stirred solution of thiophene 2.02g (24mmol) in 30ml anhydrous THF, 15ml nBuLi/hexane solution (1.6M, 24mmol) was added slowly at -78°C under argon. After stirring at -78°C for 15min, 23mmol n-alkyl bromides were added in one portion. Then the cooling source was removed, and left stirring overnight. Water was slowly added and the mixture was extracted with ethyl acetate. The organic layer was dried over Na 2 SO 4 , filtrated, and evaporated. The crude product was purified by column chromatography on silica gel (hexane) to give pure colorless oils in 55%~92% yields. 
5-alkyl-2-thiopheneboronic acid (2)
To a stirred solution of 2-alkylthiophene (10mmol) in 12ml anhydrous THF, 6.8ml nBuLi/hexane solution (1.6M, 11mmol) was added slowly at -78°C under argon. After stirring at -78°C for 15min, 2.8ml triisopropyl borate (12mmol) was added in one portion. Then the cooling source was removed, and left stirring overnight. 12ml 2M hydrochloric acid was slowly added and the mixture was extracted with toluene. The organic layer was dried over Na 2 SO 4 , filtrated, and evaporated. The crude product was purified by adding small amount of ether to precipitate white solid product in refrigerator in ~30% yields. The product was not stable and used in next step without further purification.
5-bromo-5'-phenyl-2,2'-bithiophene (6)
To a stirred solution of 5'-phenyl-2,2'-bithiophene (5) (5mmol) in 120ml CH 2 Cl 2 , NBS 0.98g (5.5mmol) was added slowly in one portion. After irradiated by ultrasound at room temperature for 15min, Na 2 SO 3 solution was added. The mixture was extracted with CH 2 Cl 2 and washed with water. The organic layer was dried over Na 2 SO 4 , filtrated, and evaporated. The crude product was purified by column chromatography on silica gel (cyclohexane), or recrystallized from ethanol to give pure white lamellar crystal in 74% yield. b. all OFETs performance was obtained at Vds = -50V, and the OFETs mobility was calculated from linear area of transfer characteristics;
c. mobility ratio of after and before TA.
d. the OFETs performance was optimized as Fig. 8a to set an optimized TA temperature at Cr2 state. 
